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ABSTRACT
The purpose of this study was to evaluate the impact of pedagogical
intervention on early childhood education professionals’ emotional
availability to children with different temperament characteristics.
Participants were 136 children (intervention group = 87; control
group = 49) aged 1–6 years from 16 early childhood and care
centres in Finland. The PedaSens intervention was a 9-month
programme that included theory and video-based training for the
professionals. Adult–child interaction was assessed with the
Emotional Availability Scales before and after the intervention, and
children’s temperament was assessed with the Early Childhood
Behavior Questionnaire. According to results, early childhood
professionals’ emotional availability increased in the intervention
group, especially to children with high levels of activity and
pleasure seeking and with low levels of attentional focusing. We
argue that the quality of interaction in early childhood education
and care can be increased by targeting professional trainings to








The results of the Starting Strong Survey 2018 have indicated that the quality of staff-child
interactions in early childhood education and care (ECEC) centres varies within the Organ-
isation for Economic Co-operation and Development (OECD) countries. The quality differ-
ences depend, for example, on the diversity of children with different backgrounds and
various needs in the classrooms (OECD 2019). In this study, we focused on the quality
of interaction in ECEC in light of children’s individual characteristics. Specifically, we
assessed the impact of pedagogical intervention on early childhood professionals’ (ECPs’)
emotional availability to children with different temperament characteristics.
The quality of interaction is an essential part of the process quality in the context of
ECEC (Slot et al. 2015). Several international studies have indicated teacher interaction as
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an essential quality factor of ECEC, providing a positive impact on children’s develop-
mental and learning outcomes as well as social competence (Brock and Curby 2014;
Mashburn et al. 2008). Effective interaction could be defined as the teacher’s ability to
create an emotionally supportive environment using a warm tone and positive affect
in communication. The teacher is able to consider children’s perspectives in teaching
and give them autonomy, as well as being sensitive to their needs and emotions
(Goble, Sandilos, and Pianta 2019). Furthermore, interaction quality could be described
through the concept of emotional availability, referring to the affect and behaviour of the
adult–child interaction considering both sides of the interaction (Biringen 2000). In the
context of this study, pedagogical sensitivity is a combination of the theoretical aspects of
high-quality interactions and practical components, such as pedagogical practices used to
support children’s age-appropriate development and learning. In addition, we emphasise
that a high-quality interaction often requires considering children’s temperament as an
essential part of the interaction, especially in the group context (Suhonen and Sajaniemi
2012; Sajaniemi et al. 2015; Nislin 2016).
Recently, the resources for developing high-quality interactions have been invested on
targeted intervention programmes with trainings, such as video guidance and individua-
lised feedback provided for the ECPs (Fukkink and Tavecchio 2010; Werner et al. 2016).
For instance, Biringen and colleagues (2012) studied the effects of the intervention,
including informational and practical training on ECPs’ emotional availability for
infants and toddlers. As a result, professionals’ ability to structure interactions increased
and children became more emotionally connected and emotionally responsive to the
professionals (Biringen et al. 2012). The professional–child interaction should be sup-
ported in ECEC because high-quality interaction predicts children’s cognitive and
socio-behavioural development in pre-school and at school entry (Sylva et al. 2006;
Sylva et al. 2004). In addition, high-quality interaction predicts social competence and
fewer problem behaviours, and also promotes academic outcomes for low-income chil-
dren in pre-kindergarten (Brock and Curby 2014; Buschinal et al. 2010).
Meanwhile, the number of intervention studies has increased in ECEC, and knowl-
edge about the quality of child care and teacher–child relationships in relation to chil-
dren’s temperament characteristics seems to be relatively unexplored (De Schipper,
Tavecchio, and Van IJzendoorn 2008; De Schipper et al. 2004; Rudasill and Rimm-
Kaufman 2009).
Previous temperament research is abundant in the field of psychology, focusing on the
development and personality of the children (Rothbart and Bates 2006). According to
Rothbart and colleagues, temperament is constitutionally based on individual differences
in reactivity and self-regulation, and it includes attentional reactivity, emotionality and
motor activity (Rothbart and Bates 2006; Rothbart and Derryberry 1981). In other
words, children react differently to the events in their surrounding environment based
on inborn activity, emotion and attention. Children’s ability to regulate these reactions
are in the centre of the definition of temperament (Rothbart and Rueda 2005). By the
definition of reactivity and self-regulation, temperament traits are relatively consistent
across situations and stable over time (Rothbart and Bates 2006). It has biological
makeup influenced over time by individual’s heredity, maturation and experience. The
basic biological processes of temperament can be recognised in different cultures.
However, the socio-emotional environment, cultural values and experiences of the
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child channel the outcomes of the temperament (Rothbart 2007; Rothbart and Derry-
berry 1981; Bugental and Grusec 2006).
Temperament and other biological givens together with environmental factors
influence the developmental processes of the child (Suhonen et al. 2018). Chess and
Thomas (1991) have defined the concept ‘goodness of fit’ as a condition where the
child’s temperament and other characteristics, such as motivations and intellectual abil-
ities, are sufficient to master the demands, expectations and opportunities of the environ-
ment. Consequently, goodness of fit provides favourable progress of functioning and
psychological development (Chess and Thomas 1991). To support children’s healthy
development, ECPs should be able to recognise different temperaments and other bio-
logical characteristics and adjust their pedagogical practices and interaction according
to them.
To highlight the key aspects of the previous research on ECP-child interaction and
children’s temperament, we approach the issue through three temperament constructs:
effortful control (EC), surgency and negative affectivity (NA) (Rothbart and Bates
2006). EC is an essential temperament construct and part of the processes responsible
for children’s self-regulation. It is the ‘children’s ability to choose a course of action
under conditions of conflict, to plan for the future, and to detect errors’ (Rothbart
2007, 207). Rudasill and Rimm-Kaufman (2009) studied the relation between 4-year-
old children’s EC and the teacher–child relationship when the children reached first
grade in school. As a result, children with high EC had closer relationships with teachers.
On the contrary, children with low EC had more conflicts with teachers and experienced
more teacher-initiated interactions (Rudasill and Rimm-Kaufman 2009). In addition,
children with low EC are at risk of developing externalising behavioural problems (Eisen-
berg, Smith, and Spinrad 2004; Eisenberg et al. 2005). In the context of ECEC, these chil-
dren may receive more insensitive interaction, such as negative and controlling
discipline, from the professionals. This is a potential threat to children’s healthy develop-
ment, knowing that insensitive interaction may cause increased vulnerability to stress
(Tarullo and Gunnar 2006).
Surgency characterises children high in activity, positive affectivity and impulsivity
without showing shyness or withdrawal (Dollar and Stifter 2012; Rothbart 1994).
Basset and colleagues (2017) studied how teachers’ reactions to children’s emotions pre-
dicted preschool children’s social-emotional behaviour and how surgency moderates
these relations. According to the results, children with low surgency were more sensitive
to both positive and negative types of teachers’ reactions on their social-emotional beha-
viours compared to children with high surgency. It seems that these children are learning
social-emotional behaviour by observing interactions in the classroom, highlighting the
role of the teacher for children’s socio-emotional behaviour. On the contrary, high-sur-
gency children’s active orientation to ongoing activity and peer relationships may reduce
the children’s awareness of teacher–child interactions (Bassett et al. 2017). This may
result in a decrease in learning experiences about social-emotional behaviours.
NA characterises children experiencing fear, discomfort, sadness, shyness and frustra-
tion, and they have difficulties settling down (Rothbart and Putnam 2002). In the context
of the parent–child interaction, higher emotional availability of the parent seems to
buffer stress hormone cortisol elevation of socially inhibited children in stressful situ-
ations (Kertes et al. 2009). This is an important perspective, considering that differences
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in cortisol levels during the day reflect a stress response of the physiological systems also
known to impact children’s brain development (Dettling, Gunnar, and Donzella 1999;
Gunnar and Vazquez 2001). In ECEC, ECPs’ sensitive and supporting interactions
may protect children from harmful stress responses.
The current study
The aim of this study is to investigate the impact of pedagogical intervention on the
quality of early childhood professionals’ (ECPs’) interactions regarding children’s tem-
perament. More precisely, we explored whether an intervention programme targeted
to enhance ECPs’ pedagogical sensitivity can diminish the impact of children’s tempera-
ment on professionals’ emotional availability. We hypothesise that after the intervention,
ECPs who receive training are more sensitive to support children with different tempera-
ment characteristics and adjust their behaviours accordingly than those without training.
PedaSens training is designed to raise ECPs’ knowledge of pedagogical sensitivity,
using both theoretical information and video materials collected from study groups.
Theoretical and practical information included, for instance, knowledge on emotional
availability, co-regulation and children’s individual temperament traits. ECPs in the
intervention group (IG) received the intervention training in the beginning of the
study, and it was offered to the control group (CG) after the research period. The Ped-
aSens intervention study was piloted during the years 2013–2016 to test the intervention
design and the training for professionals in ECEC classrooms.
Methods
Characteristics of the research participants
Study participants included 64 early childhood professionals (ECPs) and 136 children in
Finnish ECEC centres. The recruitment was executed in collaboration with ECEC man-
agement and health services in four cities. Professionals were informed about the study
with informational sessions and invitation letters, and they had the possibility to discuss
their participation with the management and research group. It was important that all
centres and teams had equal premises to participate in the study. Hereafter, children’s
parents received information letters, and their participation was confirmed with
written consent.
Participating classrooms were randomised into IGs and CGs. Random selection and
assignment took place at the classroom level (rather than at the ECEC centre level),
allowing different classrooms within the same ECEC centre to be in different study
groups. This allowed us to ensure that there was approximately the same number of
ECPs, and different-age classrooms would be included in both study groups. Nonethe-
less, some of the CGs refused to participate as a comparison group without immediate
training. The decision considering the randomisation is discussed further in the limit-
ations section.
The original pool of the sample was 16 ECEC centres, 24 classrooms and 274 children.
One of the centres was private and the rest were public. According to the ECPs, children
participated in ECEC at least 20 h per week, except children in ECEC with extended
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opening hours (response rate 91.3%). The final pool included 136 children with 87 in the
IG and 49 in the CG, so approximately 49.6% of the children from the original pool (n =
274) participated in both pre- and post-test measurements. More than half of the chil-
dren (50.4%) were excluded from the sample because they were not present in the class-
room at the time when filming was carried out or they had moved to another centre. In
the beginning of the study, children’s ages ranged between 11 and 80 months. A
minimum of 2 and maximum of 12 children in every classroom were included in the
study. The need for special support for nine children was based on a pedagogical assess-
ment and a statement from an expert. Background characteristics of the children in
relation to the study group are described in Table 1.
A total of 74 ECPs were in the original pool, and 64 (intervention: 39; control: 25) of
them were included in the final sample. Selection was based on their presence in the video
with the children included in follow-up measurements. ECP ages ranged between 23 and
62 (response rate 95.3%), and the majority were female (96.9%). Approximately 7.8% of
the ECPs had worked in the ECEC field for 3 years or less, 15.6% for 3–10 years and
68.8% for 10 years or more (response rate 92.2%). Their education level was early child-
hood education teacher with university training (Bachelor’s/Master’s degree in Edu-
cation, 28.1%), social services training in an applied university (Bachelor’s degree in
Social Services, 15.6%) and nursery nurse/group assistant with vocational school training
(56.3%). According to the managers of the ECEC centres, classrooms did not have any




The research data were collected with the help of ECEC staff in the centres. Video obser-
vations were conducted in the classrooms before the intervention training and approxi-
mately 9 months (intervention: M = 9.22, SD = 1.28; control: M = 9.15, SD = 0.58) after
the beginning of the intervention. Video observations were completed during the daily
activities in the classrooms with one early childhood professional (ECP) and 1–8 children
present in the interaction. The aim was to capture natural real-life situations and peda-
gogical activities. The mean duration of the videos was 25.37 min (range 10.24–







(n = 49) p-value
Mean (SD) age in months 37.037 (18.07) 37.37 (18.89) 37.37 (16.14) 1.00
Gender n (%)
Girls 66 (48.5) 42(48.3) 24(49.0) 1.00a
Boys 70 (51.5) 45(51.7) 25(51.0)
Need for special support n (%)
No 127 (93.4) 81 (93.1) 46 (93.9) 1.00a
Yes 9 (6.6) 6 (6.9) 3 (6.1)
Home language and cultural background n (%)
Finnish 119 (87.5) 73 (83.9) 46 (93.9) 0.110a
Other than Finnish 17 (12.5) 14 (16.1) 3 (6.1)
Independent sample t-test, aChi-Square (Fisher’s exact test).
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48.05 min), and because of technical and practical reasons, approximately 5% of the
videos were less than 20 min long. These videos were included in the study because of
the coverage of the research data. The total amount of video data was approximately
44 h.
The quality of interaction was assessed from the video data with Emotional Avail-
ability (EA) Scales (Biringen 2008). EA Scales is an internationally standardised assess-
ment method, and several studies have established its construct validity and the
stability of the measure over time (Easterbrooks and Biringen 2000; Biringen 2005).
The dimensions of the scale are adult sensitivity, structuring, non-intrusiveness and
non-hostility and child responsiveness and involvement in interactions between ECPs
and children. Dimensions were rated on a 7-point scale or a 3-point scale with a
maximum total score of 29 and 7 as a direct score. Althought the video observations
were multi-part interactions, every dyadic interaction (a total of 272 interactions)
between an ECP and child was assessed separately with an analysing unit (1–7) for the
interaction quality.
In this study, the dimensions of the EA were assessed by a trained and certified
(LEVEL I & II with Zeynep Biringen) researcher after several viewings of the videos.
Interrater reliability (approximately 26% of the video observations) was achieved by
using the intraclass correlation coefficient (ICC) at r > 0.80 with the assistance of an
external EA-trained researcher who was blind to background information, such as
study group membership of the children and ECPs. The ICC for adult sensitivity was
0.85, structuring 0.82, non-intrusiveness 0.81, non-hostility 0.89 and child responsive-
ness 0.86 and involvement 0.89. Challenging interactions were discussed with a third
expert to find a consensus for the EA assessments.
Children’s Behavior Questionnaire
The Children’s Behavior Questionnaire (CBQ) and Early Childhood Behavior Question-
naire (ECBQ) for parents were used to assess children’s individual differences in tem-
perament (Putnam, Gartstein, and Rothbart 2006; Rothbart et al. 2001). The
questionnaires included a Likert-type scale of 1=never, 4=about half of the time and
7=always. The dimensions used in the study are activity level, anger/frustration, positive
anticipation/anticipation, attentional focusing, discomfort, falling reactivity/soothability,
fear, high-intensity pleasure, impulsivity, inhibitory control, low-intensity pleasure, per-
ceptual sensitivity and sadness (see appendix). These dimensions were selected in the
study based on the consistency across ages of the children, and they are parts of the
big three temperament factors of EC, surgency and NA (Gartstein, Putnam, and Rothbart
2012; Putnam, Ellis, and Rothbart 2001; Putnam, Rothbart, and Gartstein 2008). The
reliability of the temperament dimensions was evaluated with a satisfying result of Cron-
bach’s α 0.641–0.910.
Intervention procedure
The intervention procedure was started by collecting video data from the participating
classrooms, and the data were assessed with Emotional Availability (EA) Scales and
edited by the researcher (phase 1). Then followed a second phase as a 3-month training
period that included five 90-minute supervision sessions between the ECP team and a
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trained supervisor. The main content of the intervention consisted of theoretical and
practical information on emotional availability, co-regulation and children’s individual
temperament traits that were delivered to participants in the first supervision session.
This information was also used in the video-based reflection in sessions 2–4. Video
examples (session 2) and episodes recorded of each ECP with the children in the class-
rooms (sessions 3–4) were planned to support individual and team reflection. It was
ensured that every ECP received individualised and practice-oriented feedback that
was discussed in the teams.
During the last session, ECPs were introduced to the reflective diary, including theory-
based questions about their personal interactions and teamwork in the classrooms (phase
3). On a regular basis, the diary offered an opportunity to discuss useful practices in
relation to characteristics of the children in the group. The instruction was to fill the
diary at least once per month until the end of the research period, which lasted approxi-
mately nine months. Besides the professionals’ support, the diary had an important func-
tion for the researchers; it was used to confirm the fidelity of the study – that is, to make
sure participants in the IG were acting according to the contents of the training.
Approximately 6 months after the beginning of the intervention there was another
collection of video data (phase 4). After the data were assessed and edited, half of the
ECPs in the IG received an extra (sixth) supervision session. This was given to provide
more knowledge on long-term support. The effect of the extra training in terms of EA
and temperament was tested beforehand, and these two training groups did not differ
in the main results. Consequently, both groups were combined as one IG.
Ethical considerations
The study was approved by the Ethics Committee on Human Studies at the University of
Helsinki. Written consent forms were received from children’s parents and the early
childhood professionals (ECPs). They were informed about the research and data collec-
tion. The right to cancel participation was given to all participants without any specific
reason for dropping out from the study. They could also have their data removed from
the study regardless of the time when the data were collected.
Specific ethical instructions were used in the video observations to protect childreńs
voluntary participation and wellbeing in the group. Considering the circumstances
and children’s young age, accents from the children were not gained verbally, but
ECPs and their supervisors were instructed to observe children during the filming
based on their appearances and verbal and nonverbal expressions. Supervisors conduct-
ing the filming were also instructed to arrive in the classroom in advance to spend some
time with the children and to tell them about the purpose of the filming. Children were
told that during the filming they could tell the adults if they were feeling uncomfortable
and ask the adults to stop filming. The filming had to be paused if the children were
feeling uncomfortable, and this behaviour was clearly caused by the child being disturbed
by the camera. Young children could express this, for example, by looking at the camera,
crying or moving away from it. Children closer to six years old could express their dis-
comfort by mentioning that they did not want to be filmed. However, in most cases, the
children welcomed the camera with great interest and were curious about the purposes of
the filming.
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Statistical analyses
Normality of the data was evaluated with a descriptive statistics function. Independent
samples t-test and Chi-Square test (Fisher’s exact test) were used to measure the indepen-
dence of the background variables as well as the emotional availability (EA) and tempera-
ment values between the study groups. Pearson was used to measure the correlations
between EA pre- and post-test variables and children’s ages. The Mann–Whitney U
test was used to test the differences on EA post-test variables in relation to children’s
background variables. Two-way analyses of covariance (ANCOVA) was used to investi-
gate the differences in EA variables in relation to study group and childreńs temperament
characteristics. ANCOVA was used on the basis that it enabled standardisation of the
pre-test EA values; therefore, it improved the reliability of the study. All analyses were




The first phase of the analyses was to explore the potential covariates for the main ana-
lyses. Correlations between the emotional availability (EA) post- and pre-test variables,
and also between EA post-test variables and background characteristics, were tested.
Pearson correlation analyses showed statistically significant correlations between post-
test and pre-test variables on adult EA variable sensitivity r = .212, p < .05; structuring
r = .206, p < .05; non-intrusiveness r = .315, p < .001; and non-hostility r = .274,
p < .005. No significant correlations were found between the pre- and post-test measure-
ments on child responsiveness r = .153, p > .05 and involvement r = .112, p > .05.
Moreover, analyses revealed a significant negative correlation between sensitivity and
child’s age r = –.185, p < .05 (see Table 2). The child’s age is considered an important
background variable because the age distribution of the children is wide, and children
from 1 to 6 years of age are included in the study.
The relation between post-test EA variables and other background characteristics was
tested for surveying the potential covariates for the analyses. The Mann–Whitney U test
did not reveal any significant differences on EA in relation to children’s gender, special
support or language and cultural background.
The second phase was to analyse the differences between the IG and CG in EA pre-test
variables. According to an independent sample t-test, there was a significant difference
between the IG and CG on structuring (t[134]= –2.010, p = .046). No differences were
found for other EA variables (p > .05). Means and standard deviations of the EA pre-
test and post-test variables are described in Table 3.
Normality of EA post-test values between the study groups was evaluated by counting
the z-scores for the skewness and kurtosis values and comparing them against the
expected value +/– 1.96 (Field 2013). The normality assumption was fulfilled for most
of the EA variables except non-hostility, which was removed from the main analyses.
This was because hostile interaction is uncommon in ECEC, and most of the ECPs
were assessed relatively high on this EA dimension.
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Table 2. Correlations between the EA variables and children’s age.
1 2 3 4 5 6 7 8 9 10 11 12 13
1 Post- sensitivity
2 Post- structuring 0.823***
3 Post- non-intrusiveness .706*** .662***
4 Post- non-hostility .453*** .374*** .501***
5 Post- child responsiveness .753*** .772*** .673*** .334***
6 Post- child involvement .717*** .780*** .590*** .263** .853***
7 Pre- sensitivity .212* .177* .208* .190* .095 .069
8 Pre- structuring .179* .206* .207* .089 .053 .050 .816***
9 Pre- non-intrusiveness .180* .193* .315*** .148 .137 .130 .527*** .476***
10 Pre- non-hostility .160 .098 .225** .274** .109 .069 .442*** .356*** .524**
11 Pre- child responsiveness .207* .208* .226** .095 .153 .142 .742*** .743*** .438*** .384***
12 Pre- child involvement .146 .138 .191* .124 .109 .112 .781*** .738*** .406*** .316*** .798***
13 Child age in months −.185* −.109 .015 −.135 −.058 −.021 .112 .115 .075 .041 .199* .241**





























Before the analyses, children’s temperament dimensions were transformed into z-
scores and then to categorical variables. The first category included 30% of the lowest
values, the second category 40% of the middle values and the third category 30% of
the highest values. An interaction between children’s temperament and study group
was tested before the main analyses, and the test revealed a significant difference
between the study groups on impulsivity [X2(2, N = 136) = 6.1, p = .044] but not for
other temperament dimensions (p > .05).
Impact of pedagogical intervention on early childhood professionals’ emotional
availability to children with different temperament characteristics
In the ANCOVA, the emotional availability (EA) post-test variables were considered
as dependent variables and the study group as an independent variable with tempera-
ment variables. EA pre-test values were used as covariates and based on the corre-
lations (see Table 3), and children’s age was used as a covariate with EA
sensitivity. To ensure the reliability of the study, results were reported only for
the analyses fulfilling the assumptions of equality of variances and homogeneity of
regression slopes. Analyses considering the following results are conducted with IG
(n=87) and CG (n=49), which are unbalanced in size, and this may affect reliability
of the results.
Analyses revealed a significant interaction on EA sensitivity between the study groups
and children’s temperament characteristics for attentional focusing [F(2,126) = 7.022, p
= .001, η2 = .100] and inhibitory control [F(2, 128) = 3.986, p = .021, η2 = .059]. The result
was positive, indicating that ECPs’ interaction in the IG was more sensitive to the chil-
dren assessed low on these dimensions (Figures 1 and 2).
Consequently, interaction for EA structuring and activity level [F(2, 129) = 5.760, p
= .004, η2 = .082] and high intensity pleasure [F(2,129) = 7.536, p = .001, η2 = .105]
were also considered as positive impacts of the intervention. It reveals that in the IG,
professionals’ interaction was more structured for the children assessed high on these
dimensions (Figures 3 and 4).
For EA non-intrusiveness, results had an interaction with activity level [F(2,129) =
5.328, p = .006, η2 = .076]; high intensity pleasure [F(2,129) = 7.497, p = .001, η2 = .104]
and sadness [F(2,129) = 3.241, p = .042, η2 = .048]. More precisely, in the IG, interaction
was less intrusive for the children assessed high on these dimensions (Figures 5–7).




CONTROL GROUP (CSITALICSTARTN =
49)
PRE-TEST POST-TEST PRE-TEST POST-TEST
M SD M SD M SD M SD
SENSITIVITY 5.23 0.69 5.67 0.55 5.42 0.66 5.40 0.71
STRUCTURING 5.21 0.73 5.69 0.61 5.47 0.69 5.45 0.85
NON-INTRUSIVENESS 5.59 0.71 5.94 0.65 5.65 0.71 5.61 0.98
NON-HOSTILITY 6.24 0.42 6.40 0.24 6.31 0.34 6.26 0.55
CHILD RESPONSIVENESS 5.34 0.75 5.74 0.63 5.48 0.79 5.53 0.81
CHILD INVOLVEMENT 4.97 0.97 5.69 0.74 5.21 0.91 5.36 1.0
Note: Descriptive statistics without adjustments.
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Correspondingly, children’s EA responsiveness interacted significantly with activity
level [F(2,129) = 4.263, p = .016, η2 = .062], high intensity pleasure [F(2,129) = 3.869, p
= .023, η2 = .057] and sadness [F(2,129) = 4.066, p = .019, η2 = .059]. This means that
compared to the CG, children in the IG were more responsive to the ECPs if they
were assessed high on these dimensions. In addition, an interaction was also found for
attentional focusing [F(2,128) = 5.595, p = .005, η2 = .080], indicating more responsive-
ness from the children with low levels of attentional focusing. The results are described
in Figures 8–11.
Figure 1. Interactions between EA sensitivity and children’s temperament.
Figure 2. Interactions between EA sensitivity and children’s temperament.
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In the analyses of child EA involvement, the interaction was found for activity level
[F(2,130) = 3.550, p = .032, η2 = .052], high intensity pleasure [F(2,130) = 3.814, p = .025,
η2 = .055] and falling reactivity/soothability [F(2,130) = 4.358, p = .015, η2 = .063],
indicating more involvement from the children in the IG assessed high on these dimen-
sions. An interaction was also found for attentional focusing [F(2,128) = 6.841, p = .002,
η2 = .097], meaning that children assessed low in this dimension were showing more
initiatives to the ECPs. Results concerning the child EA involvement are described in
Figures 12–15. No other interactions were found between the EA variables and children’s
temperament dimensions.
Figure 3. Interactions between EA structuring and children’s temperament.
Figure 4. Interactions between EA structuring and children’s temperament.
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Discussion
Our study suggests that training targeted to enhance teacher’s pedagogical sensitivity can
improve early childhood professionals’ (ECPs’) emotional availability for children with
temperamental challenges, including challenges to focus their attention and to plan
and suppress their inappropriate actions. In the IG, children with low attentional focus-
ing were also more emotionally responsive and showed more initiatives to ECPs com-
pared to the CG. The result was positive considering that attentional focusing and
inhibitory control are important components of EC and self-regulation (Rothbart and
Bates 2006). The results are in line with previous studies that indicate that high-
quality interaction supports children’s self-regulating skills (Cadima et al. 2016).
Figure 5. Interactions between EA non-intrusiveness and children’s temperament.
Figure 6. Interactions between EA non-intrusiveness and children’s temperament.
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Emphasising the importance of this finding for children’s development, it should be
noted that self-regulation skills learned in early childhood have short- and long-term
effects to school readiness, academic skills, life management and health outcomes
(McClelland, Acock, and Morrison 2006; McClelland et al. 2013; Mischel et al. 2011;
Moffitt et al. 2011).
Intervention supported ECPs’ ability to provide positive and appropriate guidance for
active children with high-intensity pleasure without controlling or interrupting the chil-
dren. Children with this kind of temperament are physically active and oriented to the
environment with a need for constant gratification. Considering their pleasure-seeking
behaviour, these children need sensitive and regulatory support to engage in activities
Figure 7. Interactions between EA non-intrusiveness and children’s temperament.
Figure 8. Interactions between EA child responsiveness and temperament.
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in ECEC, which might also protect them from negative developmental pathways. It is
known that they are also at risk of developing externalising behaviour problems, such
as negative peer behaviours and aggression (Berdan, Keane, and Calkins 2008; Dollar
and Stifter 2012). Moreover, after the PedaSens intervention, these children were more
emotionally connected and more initiative to the ECPs. This is an encouraging result,
considering that these children seem to be less oriented to teacher–child interactions
in the classroom (Bassett et al. 2017).
Our results suggest children who expressed sadness experienced less intrusive inter-
action and were more emotionally responsive to the ECPs in the IG. In the previous
research, sadness is usually linked to children with internalising problems and social
Figure 9. Interactions between EA child responsiveness and temperament.
Figure 10. Interactions between EA child responsiveness and temperament.
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withdrawal (Eisenberg et al. 2001). It is possible that despite their sad appearance, chil-
dren were able to remain emotionally connected to the professionals. On the contrary,
children’s difficulties remaining responsive to ECPs in the CG may indicate that
without appropriate emotional support from the ECPs, this temperament trait may
cause children’s withdrawal from the interaction and activities.
Finally, in the IG, children with difficulties recovering from distress or excitement
were more involved with and initiative to the ECPs. In the previous studies, low levels
of falling reactivity are connected to both internalising and externalising behaviour in
early childhood (Gartstein, Putnam, and Rothbart 2012). We speculate that without
the ability to approach and be proactive towards adults, these children are at high risk
Figure 11. Interactions between EA child responsiveness and temperament.
Figure 12. Interactions between EA child involvement and temperament.
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of having stress reactions that are left unnoticed in multi-part interactions. When chil-
dren are left without co-regulation, their strategies to manage stress can show up as inter-
nalising and externalising behavioural problems. Intervention supports the children with
low-falling reactivity and protects them from potential behavioural problems by offering
high-quality interaction and emotional security.
Limitations
The findings of this study have to be seen in light of some limitations. First, limitations
relate to the study sample. A small number of the CGs may have reduced the randomness
Figure 13. Interactions between EA child involvement and temperament.
Figure 14. Interactions between EA child involvement and temperament.
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of a sample, and this resulted in imbalances between the study groups. We allowed the
participation of the intervention and control classrooms from the same centre, which
allowed EPCs to share training-related information between the classrooms. Neverthe-
less, we highlight that training was targeted to the individuals and teams with the use
of video materials collected from the classrooms. This knowledge could not be achieved
without participating in the supervision sessions. In addition, it must be noted that par-
ticipants of this study were not blind regarding their status in the intervention group and
control group. This may affect the results because, for example, participation in the inter-
vention group may motivate ECPs to practice their skills and to improve more during the
study period.
The second limitation related to the sample and distribution of the participants
between the IG and CG. To conduct reliable results in the intervention studies, study
groups should be balanced in size because unbalanced designs may lead to unreliable
results and weaken the power of the study (Rheinheimer and Penfield 2001). Because
the groups are unbalanced in size (IG 87 children; CG 49 children), the results should
be considered with caution.
Third, approximately 5% of the videos were less than 10 min. The duration of video
observations should be 20–30 min, and the reliability of assessments could be limited for
10-minute videos (Biringen 2005). In addition, while capturing real-life interactions, we
could not fully standardise the factors related to video observations, such as ECP edu-
cation level and number of children. These factors varied between the measurement
points, and they may have an uncontrolled impact on the results.
Conclusions
As a conclusion, intervention seemed to support early childhood professionals’ (ECPs’)
emotional availability and ability to interact with children of different temperaments,
considering their individual characteristics. The finding highlights several practical
Figure 15. Interactions between EA child involvement and temperament.
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implications. To begin with, for ECPs, these high professional skills produce new ways of
reflecting and adjusting their interaction regarding the individual needs of the children.
For ECP teams, knowledge of children’s temperaments offers an opportunity to plan and
carry out pedagogical practices that enable all children with different characteristics to
participate in group activities. Eventually, this could be described as an inclusive, peda-
gogically sensitive learning environment that creates a better fit for the children with
different and unique characteristics.
Considering the findings of this study, an interesting subject to be researched would be
the effect of adult temperament traits on the interaction between ECPs and children in
the classroom. Clearly, one important aspect of the professionalisation is that ECPs
have the skills to adapt their interactions according to the children’s temperament, but
this requires further investigation. Consequently, more work and research need to be
done to make sure this knowledge reaches both the practitioners in ECEC centres and
the senior executives responsible for policy and decision making in ECEC.
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Appendix: Dimensions of CBQ
Activity Level Aspects of motor activity in a child’s behaviour
Anger/Frustration Negative affect caused by the interruption of task- or goal-oriented behaviour
Positive Anticipation/
Anticipation
Excitement and positive affectivity that the child expects to experience with pleasing
activities
Attentional Focusing Capacity to maintain attention during the task
Discomfort Negative affectivity caused by sensory stimulation
Falling Reactivity/
Soothability
A child’s ability to recover from distress or excitement
Fear Negative affectivity connected to anticipated pain, distress or potential threat
High-Intensity Pleasure A child’s ability to experience positive affectivity that arises from a situation caused by high-
intensity stimuli and risk
Impulsivity Speed of response initiation
Inhibitory Control The ability to plan and suppress inappropriate actions
Low-Intensity Pleasure Pleasure related to situations with low pleasure
Perceptual Sensitivity The ability to detect slight/low-intensity stimuli from the external environment
Sadness A child’s tendency to experience negative affectivity and reduced energy related to
disappointment and loss
(Rothbart, Ahadi, and Evans 2000).
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